Because of the transient presence of a liquid phase during sintering of graphite coated iron powder, a high percentage (95% ~ 99.4%) of theoretical density can be achieved in a short time ( -10 min.) and at a moderate temperature (1175°C). As a result, the mechanical properties of the graphite coated sintered steel are close to those of commercial plain carbon steels and much better than those of commercial powder metallurgy sintered steels. In addition, the physical and mechanical properties of Fe 2%C 20%W were studied in the as~sintered condition.
for a half hour and cooled down to 300°C in about two hours. The carbon content was reduced from 2% to 0.2% according to chemical analysis, and the microstructure showed no porosity with a ferrite matrix and a tungsten network (Fig. 3) . This phenomenon suggested a new idea which was to decarburize a fully dense sample of Fe 2.3%C, to improve the mechanical properties. After a careful series of experiments, the following facts have been found out.
(1) Decarburization takes place from the outer layer to the core section of a sample (Fig. 4) such that a non-uniform carbon distribution exists. max.
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In general, green compacts were made by isostatic pressing. The tensile and transverse rupture specimens were molded by double acting steel dies, using a hydraulic press, and then repressed isostatically for better results.
(C) Sintering conditions Green compacts were sintered in different furnaces depending on the size and atmosphere desired. Usually, small samples were sintered in a Brew furnace which provides a vacuum of about l0-6 mm Hg absolute pressure.
A helium backfill at 200°C was used to improve heat transfer in some experiments. Large samples were sintered in a hydrogen furnace which provides a large uniform hot zone (Fig. 7) . Nitrogen and/or hydrogen could be backfilled into the furnace depending on the desired atmosphere. The hydrogen was purified by a Matheson 8362 Purifier for a dry and clean atmosphere ( ~ -40°C to -50°C dew point). The The results of the mechanical property tests of the as-sintered compacts of the two different systems confirm the properties suggested by their microstructures (Fig. 1, 2 and 6 ). The density and mechanical properties, such as tensile strength, transverse rupture strength, hardness and elongation are presented graphically in Fig. 11 to (1) This system has all the advantages of the P/M process.
(2) The procedure for producing this material is relatively simple.
(3) The sintering time is short.
(4) The sintering temperature is moderate (~1175°C).
(5) The mechanical properties vary with the carbon content, such that a wide variation of mechanical properties can be achieved for different applications.
(6) Because of some micropores in the material, they can provide for some strain adjustment.
Disadvantages:
(1) Due to the existence of micropores in the material, applications in aggressive atmospheres are not suggested, unless with surface coating.
(2) The micropores may cause crack initiation.
(C) Suggestions for further study:
( 
IV Conclusions
The simple press and sinter method used for the graphite coated sintered steel results in good mechanical properties. This method does not require high compacting pressures, high sintering temperatures, long sintering times and rapid heating rates, and makes the process practical and economical. * The graphite coated sintered steels are made from GAF iron powder. ** The graphite coated sintered steels were sintered in nitrogen atmosphere. Nitrog. 
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